The main oral symptom of Sjogren syndrome is the lack of saliva. Therefore, these patients often suffer from destructive dental caries, which can lead to the early loss of teeth. Edentulous patients with Sjogren syndrome have difficulties wearing dentures, because they lack saliva and they often report a burning feeling of the mucosa and recurrent infections sustained by candidiasis. [3] [4] [5] Rehabilitation with implantretained and implant-supported fixed prostheses can be extremely useful for many reasons as they give the possibility to improve the prosthetic comfort and function for this type of patient. [6] [7] [8] However, in the international literature, only 2 case reports 6, 8 and 1
clinical series 7 about the subject have been published. In total, just 12 patients were described in these articles, and the success rates of the implants were not always encouraging. Binon 8 was successful with an edentulous patient treated with an implant-retained fixed prosthesis and 6 mandibular implants after 13 years, whereas in the study by Payne, 6 the lack of osteointegration in 2 of 12 implants positioned and the loss of a third implant in 1 of the 3 examined patients were described. Isidor et al. 7 confirmed the latter with more cases. He found a lack of osteointegration of 16% in 54 implants positioned, and 2 implants lost during the following 2 years of loading.
With this clinical report, we want to prove that rehabilitation with an implant-retained fixed prosthesis can definitely improve the prosthetic comfort, the function, and esthetics of a patient in an advanced stage of mandibular atrophy with Sjogren syndrome without any peri-implant bone loss.
CASE REPORTS
A 62-year-old Caucasian patient came to us for prosthetic rehabilitation of both dental arches in September 2007. The patient reported fracture of only the 2 dental elements that stabilized the maxillary partial denture and was extremely dissatisfied with the mandibular complete denture (Fig. 1) .
In the medical anamnesis, the patient reported that a clinical diagnosis of Sjogren syndrome had been made after the appearance of xerostomia and xerophthalmia in October 2000. This was confirmed with instrumental examinations in February 2001: especially, the scintigraphy of the parotid gland with 99 Tcm showed hypocaptation of both parotid glands compared with the submandibular glands (Fig. 2) and the lemon juice test was positive for all 4 salivary glands examined.
From that moment on, the patient was treated with symptomatic therapy with artificial tears and pilocarpine to control the xerophthalmia and xerostomia, respectively. Corticosteroids were not considered necessary because the patient has always been in good general health.
After the extraction of the 2 remaining molars in position no. 2 fixed prosthesis. However, according to the wishes of the patient, we excluded implant-supported rehabilitation also for the upper arch, as the upper removable prosthesis had never created problems and had always been considered comfortable in both functional and psychological terms by the patient. For the lower arch, we decided on an implant-retained fixed prosthesis in the intraforaminal area. As a matter of fact the severe atrophy of the mandibular bone together with the scarcity of saliva made the lower denture very instable and also caused compressive pain in the area of the mental foramina (Fig. 3) . Because the authors could not find any scientifically documented study about immediate loading in patients with Sjogren syndrome they agreed with the patient on an implant treatment with delayed loading to treat the mandibular edentulousness and a maxillary complete denture. Therefore, a dental computed tomography scan was requested for the precise positioning of the 6 implants in the intraforaminal area.
First, a crestal incision was made and a vertical incision at the level of the median line. Then a full-thickness flap was reflected to try and isolate the 2 very superficial mental foramina. The implant sites were prepared by surgical drills with increased irrigation and six 3.7-mm diameter tapered screw-type implants (Tapered ScrewVent HA, Zimmer Dental, Carlsbad, CA) were positioned (Fig. 4) . It was sutured with Vicryl 4-0 (Ethicon, Johnson & Johnson, NJ), which was removed after 10 days. During this healing period, the patient rinsed 3 to 4 times a day with chlorhexidine 0.2%.
When the sutures were removed, the patient started to use the lower complete denture again, which was relined with a soft acrylic resin.
Two-and-a half months after implant placement, another orthopantomograph was taken (Fig. 5) , and second-stage surgery was performed to expose the implants. A crestal incision was made to preserve at least a minimum amount of keratinized tissue. The tapered abutments with the Fig. 1 . Panoramic radiograph of the patient at the moment that she came to us for rehabilitation with a mandibular implant-supported fixed prosthesis. Fig. 2 . Scintigraphy of the major salivary glands: the picture above shows a hypocaptation of both parotid glands (larger in white and yellow) compared to submandibular glands; the graph below shows the curve of the contrasting medium accumulation over time in the 4 glands examined (right parotid gland: white curve; left parotid gland: green curve; right submandibular gland: blue curve; left submandibular gland: red curve). 
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balt5/ziy-id/ziy-id/ziy00310/ziy3091-10z xppws S‫1؍‬ 3/31/10 18:06 4/Color Figure(s): F2,F4,F6 -7,F10 -12 Art: ID200344 Input-me correct height for soft tissue were torqued to 30 N/cm (manufacturer's recommendation) onto implants. As the last step, it was possible to place the 6 healing caps within the abutments (Fig. 6 ). After 1 month (Fig. 7) , 6 tapered abutment direct transfers were placed and screwed onto the top of the abutments and an open-tray impression was made using polyether. An alloy (Au 50%, Pd, Ir, Ag, Cu, Zn) framework was made, and the precision and passivity were verified. Then, it was possible to assemble the acrylic resin teeth and the flange of pink resin. The occluding contacts between the implant-retained fixed prosthesis and the new maxillary denture were checked, and the fixed prosthesis was torqued to 30 N/cm onto the inferior implants. Then, the patient was dismissed in December 2007.
Six months after loading the implants, an oral radiographic check up was done. It revealed that there was no peri-implant bone loss (Fig. 8) . After a year, this was confirmed with a panoramic radiograph (Fig. 9 ). In addition, there was a significant improvement in well being of the patient who was extremely satisfied with the choice that was made, because it had increased the prosthetic comfort and function (Figs. 10, 11, 12 ). She particularly mentioned that the compressive pain loaded on the mental foramina had disappeared.
DISCUSSION
The results of this clinical report show that a patient with Sjogren syndrome can be treated successfully with an implant-retained fixed prosthesis. Actually, the mandibular bone atrophy together with xerostomia made the old lower denture very unstable, which also caused compressive pain in the mental foramina area. This is the reason that the patient had been given a new lower denture and a prescription for artificial saliva. In the end, this did not improve the oral discomfort in any way.
Because the authors could not find any published articles in the scientific literature about immediate loading in patients with Sjogren syndrome, they decided, in agreement with the patient, on treatment with a 2-stage implant with a prosthetic loading 3 months after positioning the 6 fixtures.
Actually, the literature gives us mostly discouraging results: only 2 case reports on the subject have been published [6] [7] [8] and just 1 clinical series. 7 In total, a mere 12 patients were described in these articles, and the success rates of the implants were not very high. In fact, the data collected from former articles show that of the 72 implants placed in patients affected by the Sjogren syndrome, 12 failed. This result corresponds to a failure rate of ϳ17%.
Additionally, the only study 7 that contains more cases on the subject showed a medium bone loss in permanent implants of 0.6 mm described during the 4 years of follow-up. balt5/ziy-id/ziy-id/ziy00310/ziy3091-10z xppws S‫1؍‬ 3/31/10 18:06 4/Color Figure(s): F2,F4,F6 -7,F10 -12 Art: ID200344 Input-me
In our case report, on the other hand, none of the implants has failed; neither during the recovery phase nor in the first year of loading. In addition, no peri-implant bone loss has been revealed radiographically.
Because a single case lacks scientific importance, there are only 2 hypotheses to explain this.
The first hypothesis is based on the fact that the health of the patient has always been good and that xerostomia has been well compensated by the use of prilocaine only. In fact, since 2001, when the diagnosis was made, until today, the patient has never used corticosteroids, which could have led to a certain immunosuppression and slowed down the healing of the tissue.
In other studies, 7 some of the patients had other systemic diseases apart from Sjogren, such as rheumatoid arthritis or scleroderma that could have worsened the prognosis for the therapy with implants.
The second hypothesis, that integrates and completes the first, regards 2 local factors, which may have contributed to the success of this case: rough surface implants were used, in particular as far as methotrexate 12 and hydroxyapatite [13] [14] [15] were concerned, as they improve the bone integration process compared with implants with machined surfaces; the correct distribution of occlusal loads on the prosthesis structure avoided peri-implant bone loss in the course of the first year of loading. All positioned implants have had a successful osteointegration without any bone loss after 1 year. It will be interesting to check the marginal bone loss after longer time periods.
CONCLUSION
This case suggests that edentulous patients suffering from Sjogren syndrome can be treated successfully with implant-retained fixed prostheses, which can dramatically improve the comfort and function of the patient.
